Objective: A 5-year nationwide mass media campaign aimed at prevention of overweight was organised from 2002 onwards. The present study evaluates the first campaign, which was aimed primarily at increasing awareness of weight gain. Design and subjects: Data were collected by telephone interview in four independent cross-sectional surveys among non-obese Dutch adults aged 25-35 years (total n ¼ 1949) for statistical analyses. Awareness of personal body-weight status, overweight-related risk perceptions, attitudes towards weight-gain prevention, motivation to prevent weight gain and self-reported body mass index (BMI) were measured in each survey. Campaign exposure was assessed in the post-intervention surveys. To identify intervention effects over time multiple linear and logistic regression analyses were used, adjusted for secular time effects and age. Results: After the campaign about 65% of the respondents knew about the campaign. The campaign was associated with more positive attitudes towards the prevention of weight gain (b ¼ 0.16; P , 0.01) and higher self-reported BMI (b ¼ 0.14; P , 0.01).
. Further, gradual weight gain may be accepted as a 'fact of life' due to a lack of awareness that gaining an extra kilogram of weight each year eventually leads to health-threatening body weights 13 -15 . Increased awareness is therefore regarded as an essential step in the prevention of weight gain.
In December 2002, the Netherlands Nutrition Centre (NNC), the organisation primarily responsible for nutrition education in The Netherlands, therefore decided to initiate a mass media campaign entitled 'Maak je Niet Dik!'* This campaign was to be the first of a 5-year initiative to promote preventive action on weight gain. The first phase of the 'Maak je Niet Dik!' campaign was aimed at placing the issue of weight-gain prevention on the public agenda, by creating awareness of a need to act (i.e. behaviour change) to prevent weight gain, and to induce more positive attitudes and intentions towards prevention of weight gain. The first campaign phase was explicitly targeted towards non-obese 'young adults' since the campaign was aimed at prevention of weight gain and not at weight loss, and because there is evidence that weight gain is most likely to occur between the ages of 25 and 34 years 15, 16 . For prevention of weight gain relative small behavioural changes in physical activity and eating habits are sufficient. This is in contrast with behavioural changes necessary to achieve significant weight loss for treating obesity 17, 18 . As stated by Randolph and Viswanath 19 , 'mass media campaigns are usually aimed at influencing the secular or normal trends in the amount of information available on a given topic in a system'. This can be achieved by increasing the amount of information available on the topic of interest (e.g. number of newspaper stories, advertisements, printed material, etc.). To attract the attention of the target audience, campaign planners should attempt to redefine or frame the issue as a public health problem and suggest a solution to resolve it. Past experience has shown that the success of mass media campaigns has varied greatly. Different factors have been identified as important for the success of public health mass media campaigns. One such factor is that the audience has to be sufficiently exposed to the campaign messages and themes. Other conditions include using social marketing tools to create the appropriate messages for distribution, and using behaviour change theory to tailor messages to important mediators of behaviour change 20, 21 . Mass media campaigns to promote healthy behaviours and discourage unhealthy behaviours have become a major tool to improve public health. In the past, mass media campaigns were often aimed at behaviour change, but with limited success. More recently, it has been recognised that media campaigns are less suited to initiate behaviour changes and should be more focused on influencing public and community agendas and influencing potential mediators of change such as risk awareness, attitudes or risk perceptions, i.e. to set the stage for social, behavioural and policy changes 22 -24 . This means that, in evaluation of such campaigns, changes in such mediators should be monitored 25 in order to improve the evidence base for the potential of media campaigns.
The present study therefore aimed to evaluate the first campaign phase of the NNC mass media campaign by investigating:
. the exposure of the target population to the campaign; and . the effects of the campaign on awareness of personal weight status, attitudes and motivations towards the prevention of weight gain and risk perceptions of being overweight.
Methods
The mass media campaign Mass media activities were conducted from 11 December 2002 until 9 February 2003. The messages to be communicated were developed to inform people about the fact that gaining an extra kilogram of excess body weight each year can lead to a health-compromising body weight; about the need for active prevention of weight gain by making relatively small and permanent changes in diet and physical activity; and to improve awareness of gradual weight gain and personal weight status. The campaign included: (1) radio advertising (scheduled at intervals of two weeks, spanning 4 weeks); (2) a brochure that included an easy-to-use body mass index (BMI) self-test and which came with a specially designed tape measure with self-explanatory indications to measure and evaluate waist circumference; (3) advertisements in daily newspapers and popular glossy magazines; (4) distribution of free cards; and (5) a website and a call centre where people could obtain further information. In the radio commercials and newspaper and journal advertising, consumers were referred to the website where they could check their body weight with a self-test and to the possibility to receive personal feedback about one's body weight on their mobile phone via text messaging. To increase distribution of the campaign materials, and to optimise information about the campaign, a mail shot was used with an information package to inform public health organisations in order to encourage them to help spread the campaign message.
Campaign materials were pre-tested for acceptability of the message and content in a small research setting by means of qualitative testing. Furthermore, the campaign was advised by a steering group of representatives from national government, consumer affairs, nutrition education, the food industry and retailers. Table 1 provides an overview of the distribution of the campaign materials. Most of the brochures with the waistline measures were distributed via intermediaries such as the public health organisations (79%) and smaller numbers of people applied for the brochure via the Internet (13%) or via text message on their mobile phone (3.5%). After the start of the campaign, about 7500 people visited the website of the NNC per day for further information; this number was double the usual one. About a third of those who received personal feedback about their weight via a text message on their mobile phone received feedback that he or she was overweight. The start of the campaign regenerated a lot of free publicity. During the campaign period, the campaign was mentioned in total 76 times as news or information on television and radio programmes, in newspapers/ magazines/journals and on the Internet. The free publicity via television and radio was greatest in December, immediately after the start of the first campaign.
Distribution of the campaign materials

Study design and sample
Data were collected at four points in time via telephone surveys, of which two were conducted before the campaign in November and December 2002, and two were conducted after the campaign in January and February 2003. Respondents were selected by random sampling from telephone books by means of Random Digit Dialling. The interviews were conducted by trained interviewers and took about 15 min to complete.
The response rate for the four collection points varied from 66.8% to 79.1% (no significant difference between the response rates). When a potential respondent agreed to participate the interviewer asked about the inclusion criteria: being aged between 25 and 35 years; BMI between 20 and 30 kg m 22 ; not being pregnant. This resulted in a study population of 1949 'young' adults.
Measures
Sociodemographic characteristics
Demographic data included sex, age, weight, height, ethnicity, marital status and information on educational level. BMI (kg m
22
) was calculated from the self-reported weight and height.
Campaign exposure
In the two surveys after the campaign was launched, campaign awareness was assessed in two ways. First, campaign recall was investigated by asking whether respondents knew about a campaign aimed at the prevention of overweight without further prompting. When respondents reported to know the campaign they were subsequently asked whether they knew the name of the campaign. When respondents did not recall the campaign, campaign recognition was then assessed by asking more explicitly if respondents knew about the campaign of the Netherlands Nutrition Centre called 'Maak je Niet Dik!' Respondents who recalled or recognised the campaign were then asked how they had heard about the campaign (i.e. television, radio, newspaper, brochure, Internet). Further, and in order to assess message recall, there respondents were asked in an open format whether they knew one of the messages of the campaign. Responses were subsequently categorised into five different categories. People either recalled messages related to 'watching your weight to prevent weight gain', 'healthy eating', 'being active', 'losing weight' and/or the 'increased prevalence of obesity'.
Psychosocial variables
Categorising respondents according to the congruence between their BMI and their self-rated weight status assessed awareness of personal body-weight status. Selfrated weight was measured by one item on a bipolar 5-point scale, asking whether respondents rated their body weight as low or high ranging from 'far too light' (22) . Attitudes towards the prevention of weight gain were assessed with three items on a bipolar 5-point scale ranging from 'very bad/unimportant/unpleasant' (22) to 'very good/important/pleasant' (þ2). Item scores were summed and divided by three to obtain a mean attitude score (Cronbach's a ¼ 0.53). Risk perceptions of overweight were based on the perceived severity and vulnerability as defined by the Health Belief Model and Protection Motivation Theory 27 . Perceived severity was assessed by asking the respondents how bad they would think it was if they gained weight on a 3-point scale ranging from 'not bad at all' (1) to 'very bad' (3). Perceived vulnerability was assessed by asking respondents whether they believed they were less or more at risk for weight gain compared with others of approximately the same age and height on a bipolar 5-point scale ranging from 'much less at risk' (1) to 'much more at risk' (5). The multiplication of both item scores represented the risk perception score (range [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
The stage of change from the Precaution Adoption Process Model 28 was used to assess the extent to which respondents were motivated to prevent weight gain. We asked respondents to choose one option out of five possibilities: (1) 'I have never thought about actively trying to prevent weight gain'; (2) 'I have thought about actively trying to prevent weight gain but I do not know yet whether I will do so'; (3) 'I have decided not to actively try to prevent weight gain'; (4) 'I have decided to actively try to prevent weight gain but I am currently not doing so (yet)'; (5) 'I do already actively try to prevent weight gain'. Respondents who chose option 1, 2 or 3 were categorised as unmotivated, and those who chose option 4 or 5 were categorised as being motivated to prevent weight gain.
Statistical analysis
Differences between the four independent surveys were first examined by comparisons, primarily to identify potential confounders, with two-tailed chi-square tests, analysis of variance or non-parametric tests (MannWhitney), dependent on the measurement level. P-values were set at 0.008 (0.05/6) in order to correct for multiple testing. We used multiple logistic regression analyses (SPSS version 11.1; SPSS Inc., Chicago, IL, USA) to establish the predictive effects of demographic variables (sex, age, ethnicity, education, BMI) on the campaign awareness and message recall.
To investigate the predictive effect of the campaign on the awareness of personal body weight and motivation to actively prevent weight gain, multiple logistic regression analyses were carried out and linear regression analyses were used to investigate the impact of the campaign on attitudes towards the prevention of weight gain, risk perceptions of overweight and BMI. The dichotomous variable 'campaign' was the independent variable of primary interest and was created by coding the time period before the start of the campaign as 0 and the period after the campaign as 1.
Analyses were adjusted for secular time-trend effects (the changes in outcome measures over time which occur independently of the campaign) by inclusion of an extra independent variable in the regression model, which was defined as 'the number of weeks in time after the first pretest before the campaign'. Furthermore, interaction terms were included to investigate whether campaign effects differed for people who were overweight, women, lower educated and those of non-Dutch origin compared with normal-weight, men, higher educated and of non-Dutch origin. Differences were considered to be statistically significant if P , 0.05.
Results
Sociodemographic and psychosocial characteristics of the four surveys Table 2 shows the results of the four independent samples (pre-and post-tests). No differences in sociodemographic and psychosocial variables were found between the samples except that the mean age in the first pre-test was marginally higher compared with the first post-test.
In all samples the majority of respondents were aware of their weight status. Table 2 shows that these high levels of awareness remained constant in all campaign surveys. Risk perceptions of overweight were also constant, and a majority of the respondents perceived weight gain as serious, but only about one-third of the respondents perceived themselves as vulnerable for weight gain. Most respondents had positive attitudes and motivation to prevent weight gain, and the comparisons suggest more positive attitudes and a higher motivation after the first campaign.
Campaign exposure
Campaign awareness and message recall More than half of the respondents (61% in post-test 1; 66% in post-test 2) were aware of the campaign, of whom 39.6% (post-test 1) and 38.1% (post-test 2) reported ‡ Assessed with three items on a bipolar 5-point scale ranging from 'very bad/unimportant/unpleasant' (2 2) to 'very good/important/pleasant' (þ 2). Item scores were summed and divided by three to obtain the mean attitude score. § Assessed by asking the respondents how bad they would think it was if they gained weight on a 3-point scale ranging from 'not bad at all' (1) to 'very bad' (3). Perceived vulnerability was assessed by asking respondents whether they believed they were less or more at risk for weight gain compared with others of approximately the same age and height on a bipolar 5-point scale ranging from 'much less at risk' (1) to 'much more at risk' (5). Both item scores were multiplied to obtain the risk perception score (range 1-15).
campaign recall and 21.4% versus 27.5% reported campaign recognition. Among these respondents, about a third knew the campaign from television, but only about 20% in the first post-test were familiar with one or more of the specific campaign activities such as the radio commercial, text messaging, brochure and the Internet. The familiarity with specific campaign activities dropped to 10% in the second post-test. Nevertheless, a majority of the respondents aware of the campaign were able to recall one of the campaign messages of which the 'healthy eating' and 'watching weight in order to avoid weight gain' were most often mentioned (see Table 3 ). People of Dutch origin were more likely to be aware of the campaign (odds ratio (OR) ¼ 1.66, 95% confidence interval (CI) ¼ 1.09-2.54) and were more likely to recall one of the campaign messages (OR ¼ 1.70, 95% CI ¼ 1.11-2.62) than people of foreign origin or older respondents. The associations with age were also significant, showing that younger respondents were more aware of the campaign and one of the campaign messages (OR ¼ 1.04, 95% CI ¼ 1.00 -1.09 and OR ¼ 1.05, 95% CI ¼ 1.01-1.10, respectively). No significant differences in campaign awareness were found according to sex, education or BMI.
The impact of the campaign The first campaign was not significantly associated with changes in awareness of personal body-weight status, weight-related risk perceptions or motivation to prevent weight gain (Table 4) . However, it was associated with significantly more positive attitudes towards the prevention of weight gain and higher self-reported BMI.
Interaction analyses indicated that the campaign effects did not differ significantly among people who were overweight, women, lower educated and of non-Dutch origin compared with normal-weight, male, higher educated and Dutch-origin respondents.
Discussion
This study evaluated the first phase of the mass media campaign entitled 'Maak je Niet Dik!' We found that the majority of the respondents knew about the first campaign, which was mainly due to the free publicity the campaign received, especially on national television and radio. Half of the study population was able to recall at least one campaign message. In addition, the campaign was associated with a more positive attitude towards the prevention of weight gain and a higher self-reported BMI, but no effects on awareness of personal body weight, overweight-related risk perception and motivation to prevent weight gain were found.
The fact that only moderate effects were detected, despite the rather high campaign awareness, may be due to the design and measures used for the evaluation study as well as the campaign itself. Since the campaign was launched nationally, it was not possible to include a control group in this study. In order to strengthen the basis for observing associations between the campaign and the indicators of the effects, we conducted repeated pre-and post-campaign surveys. This design provides stronger evidence for the impact of the campaign than evaluations that use only single 'before and after' surveys or studies in which only post-intervention data are collected 29, 30 . Our second post-test was 7 weeks after the intervention and our study design therefore does not provide information on sustained effects. Longer-term effects of a short, concentrated mass media campaign are, however, not to be expected. Therefore, the present campaign will be continued in the years to come.
The use of self-reports was another limitation, as this study design did not allow the use of objective effect measures. The use of self-reported weight and height tends to result in some under-and overestimation of BMI. However, underestimation has been found to be limited in non-obese subjects 31, 32 . The self-reported measures of attitudes and motivation may be biased because of social desirability. Finally, the external validity of the results may be limited because the response rate for the survey was about 70%. Nevertheless, the samples of the different surveys did not differ in sociodemographic characteristics, and the sociodemographic characteristics of the samples were comparable to the census data of this population group, with the exception of ethnicity. Compared with census data, the present study included a somewhat higher percentage of people of Dutch origin 33, 34 . The high levels of campaign awareness were comparable to those found in other studies that used so-called 'small mass media', such as radio commercials, brochures and other promotion materials 20, 35, 36 . The present study shows that campaign awareness and message recall were 35 . In contrast to that study however, the present study did not show that campaign awareness and message recall were lower in lower educated respondents. This may be because the 'Maak je Niet Dik!' campaign created much free publicity via popular television shows that draw large audiences, including lower educated people, and television as a medium for health communication has been found to be better accessible to less-educated groups than other media 37, 38 . The first campaign phase was aimed at agenda-setting and creating awareness of a need to act (i.e. change) to prevent weight gain. The fact that during and soon after the campaign period, several national television and radio programmes and a significant amount of national newspaper articles on the issue were published may indicate that the campaign was successful in placing this issue of prevention of weight gain on the public agenda 39 . However, the results of our study show that despite the high levels of free publicity and campaign exposure, the campaign was not strong enough to provoke substantial changes in important predictors of behaviour change. Although the original campaign materials were carefully developed and pre-tested to make people aware of their own body-weight status, and to induce more positive attitudes and intentions towards prevention of weight gain, the free publicity the campaign created did not necessarily use the original campaign messages and contents. The free publicity was more focused on the prevalence of overweight and its health problems, rather than on the possibilities and urgency for the prevention of weight gain.
A remarkable result of this study was that the campaign activities were associated with an increase in reported BMI. This could indicate that the campaign may have led people to check their weights, resulting in more realistic BMI selfreports and possibly in increased awareness of the gradual process of weight gain. However, the present study did not show that such assumed more frequent checking of body weight produced more realistic evaluations of personal body-weight status or risk perceptions. This might be due to already high baseline levels on these variables. Furthermore, more accurate BMI self-reports do not, of course, automatically lead to increased levels of awareness of personal body-weight status.
The increase in self-reported BMI may also rely on the fact that the campaign was conducted in a period that included the Christmas and New Year's Eve holidays. As in most Western countries, these events are celebrated with consumption of high-calorie food. The campaign may also have made people more aware of their likely holiday-induced weight gain, leading to higher BMI selfreports 40 .
Our study indicates that a rather high proportion of the target population was already aware of their body weight, motivated to prevent weight gain, aware of the severity of overweight and obesity, and reported they watched their weight to avoid weight gain 41 . However, most respondents reported that they did not perceive a personal susceptibility to gain weight and may therefore not experience a personal need to change. Further, although most respondents reported having tried to avoid weight gain, Dutch data on trends in BMI indicate that most people in this age group are not successful in their attempts 1 . Thus further campaigns should aim at people's awareness of their personal susceptibility for weight gain and at communication of effective weight-maintenance practices. Additionally, there is some evidence that people from ethnic minority groups in The Netherlands may be less concerned about being overweight and may experience being overweight as more desirable 42 . Since ethnic minority groups may have profited least from the campaign, this group may require specific attention in future efforts. OR -odds ratio; b -standardised regression coefficient; BMI -body mass index. * Analyses are corrected for age differences between the independent samples.
